I. THE HISTORICAL BACKGROUND
A century has now passed since Jodin (1862) for the first time reported on experiments with "mucedinees" or "mycodermes" which he on ap· parently good evidence considered able to metabolize elemental nitrogen. Thus he formulated for the first time the conception of what has later come to be known as "nitrogen fixation" in microorganisms. Existence of this faculty in higher (leguminous) plants had long been surmised, but the final proof did not eventuate until about twenty-five years later. Jodin's discovery seems to have fallen into oblivion for a similar span of time, and no real interest was taken in the problem until the late 1880's when Berthelot conducted large scale experiments on the changes in nitrogen content of soils stored for long periods under the most varying conditions. The contents of nitrogen often showed notable increases that could not be ascribed to extraneous sources and which Berthelot (1888) first thought were due to biological causes and which he later (1890) ascribed partly also to electric discharges. The last hypothesis has never been confirmed, and in the light of our present-day knowledge of the biology of nitrogenfixing microorganisms it seems next to impossible to imagine them as responsible for any gains of nitrogen under the conditions obtaining in Berthelot's experiments. Winogradsky (1895; 1949) expressed a strong scepticism in this respect both in the early and the concluding days of his scientific life, and contemporary experiments by Schloesing (1888) failed to confirm Berthelot's statements which nevertheless are still quoted in textbooks as the first experimental evidence of nonsymbiotic nitrogen fixation in soil.
Whether real or not, Berthelot's findings powerfully catalyzed the efforts of discovering agents of biological nitrogen fixation other than the partnership of legumes and root nodule bacteria, about whose ability to fix nitrogen there was no longer any doubt. The problem passed definitely into the realm of biology from the middle 1890's when Winogradsky first demonstrated nitrogen fixation in a strain of butyric acid bacilli (C lostridium pastelll'ianllm). The next great step was taken around the turn of the century when Beijerinck discovered the aerobic nitrogen-fixing bacteria to which he gave the generic name Azotobacter and which were soon found to exceed the clostridia very considerably in nitrogen-fixing effi-
